Differential regulation of microglial activation by propentofylline via cAMP signaling.
A pathological microglial activation is believed to contribute to progressive neuronal damage in neurodegenerative diseases by the release of potentially toxic agents and by triggering reactive astrocytic changes. Using cultured microglia from neonatal rat brains, we investigated the mode of propentofylline action in strengthening cAMP-dependent intracellular signaling. We compared this action with the effects of dibutyryl-cAMP, a cell-permeable cAMP analog. Propentofylline inhibited lipopolysaccharide (LPS)-induced release of both tumor necrosis factor (TNF)-alpha and interleukin (IL)-1beta in a dose-dependent manner within the therapeutic low micromolar range. However, LPS-induced release of IL-6 and NO were not affected by propentofylline. All these differential effects of propentofylline on LPS-induced microglial release were mimicked by the addition of dibutyryl-cAMP. Microglial proliferation and phorbol myristate acetate (PMA)-induced O2- release were also dose-dependently inhibited by propentofylline as well as dibutyryl-cAMP. These results suggest that propentofylline, probably via reinforcement of cAMP intracellular signaling, alters the profile of the newly adopted immune properties in a way that it inhibits potentially neurotoxic functions while maintaining beneficial functions. This differential regulation of microglial activation may explain the neuroprotective mechanism exerted by propentofylline.